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10 (54) [Title of the Invention] TV Interphone System and 
Video Surveillance System Using Communication Network 



(57) [Abstract] 
[Problem to be Solved] 
15 To provide a TV interphone system using a communication 

network, which enable easy confirmation of video or audio 
stored in a memory outside home without requiring the use of 
a dedicated device. 
[Solution] 

20 The TV interphone main unit 1 includes: video capture 

means 12 for storing video taken by a camera C of a door 
phone subunit D in a memory 15 as a video file when a call 
is received from the door phone subunit D in a state where 
the user absence is set; email composition means 13 for 

25 composing email including a predetermined message informing 
of the presence of a visitor; and transmission means 14 for 
sending the email composed by the email composition means 13 
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to a mail server M by attaching the video file stored in a 
memory 15 through communication networks Nl and N2 . 



- 2 - 



English translation of Japanese Patent Laid-Open No. 2000-308044 

[Claims for the Patent] 
[Claim 1] 

A TV interphone system using a communication network, 
composed of a combination of a door phone subunit with a 
5 camera and a TV interphone main unit connected to a mail 
server through the communication network, wherein said TV 
interphone main unit comprises: 

video capture means for storing video taken by the 
camera of said door phone subunit in a memory as a video 
10 file when a call is received from said door phone subunit in 
a state where a user absence is set; 

email composition means for composing email including a 
predetermined message informing of the presence of a 
visitor; and 

15 transmission means for sending the email composed by 

said email composition means to said mail server by 
attaching the video file stored in said memory through said 
communication network. 
[Claim 2] 

20 A TV interphone system using a communication network, 

composed of a combination of a door phone subunit with a 
camera and a TV interphone main unit connected to a mail 
server through the communication network, wherein said TV 
interphone main unit comprises: 

25 video/audio capture means for storing video taken by 

the camera of said door phone subunit and audio inputted 
into said door phone subunit in a memory as a video audio 



English translation of Japanese Patent Laid-Open No. 2000-308044 

file when a call is received from said door phone subunit in 
a state where a user absence is set; 

email composition means for composing email including a 
predetermined message informing of the presence of a 
5 visitor; and 

transmission means for sending the email composed by 
said email composition means to said mail server by 
attaching the video audio file stored in said memory through 
said communication network. 
10 [Claim 3] 

The TV interphone system using the communication 
network according to claim 1 or 2, wherein the TV interphone 
main unit further comprises a WWW server unit, the TV 
interphone system characterized in that: 
15 the email composition means of said TV interphone main 

unit composes email including a predetermined message 
informing of the presence of a visitor and a communication 
address of said WWW server unit; 

the transmission means of said TV interphone main unit 
20 sends the email composed by said email composition means to 
said mail server without attaching the video file or the 
video audio file stored in said memory; and 

said WWW server unit sends said video file or said 
video audio file stored in said memory through said 
25 communication network when accessed through said 
communication network. 
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[Claim 4] 

The TV interphone system using the communication 
network according to claim 1 or 2, wherein said mail server 
comprises a WWW server unit, the TV interphone system 
5 characterized in that: 

the email composition means of said TV interphone main 
unit composes email including a predetermined message 
informing of the presence of a visitor; 

the transmission means of said TV interphone main unit 
10 sends the email composed by said email composition means to 
said mail server by attaching said video file or said video 
audio file stored in said memory; and 

when said mail server receives said email from said TV 
interphone main unit, said WWW server unit extracts and 
15 stores said video file or said video audio file attached to 
the received email; and when accessed through said 
communication network, said WWW server unit sends said video 
file or said video audio file through said communication 
network. 
20 [Claim 5] 

The TV interphone system using the communication 
network according to claim 3 or 4, wherein said mail server 
is connected to a mail server of a common carrier through 
said communication network, the TV interphone system 
25 characterized in that: 

the transmission means of said TV interphone main unit 
sends the email composed by said email composition means to 
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said mail server through said communication network by 
specifying a communication address allocated to the mail 
server of said common carrier; 

said mail server transfers the received email to the 
5 mail server of said common carrier through said 
communication network; and 

when the email transferred from said mail server is 
received, the mail server of said common carrier sends the 
predetermined message contained in said email to a 
10 communication terminal device specified by said 
communication address. 
[Claim 6] 

The TV interphone system using the communication 
network according to claim 3 or 4, wherein said mail server 

15 comprises audio signal transmission means, the TV interphone 
system characterized in that: 

when email is received from said TV interphone main 
unit, said audio signal transmission means converts the 
predetermined message contained in the email received by 

20 said mail server into an audio signal and sends this audio 
signal to a predetermined communication terminal device. 
[Claim 7] 

A video surveillance system using a communication 
network, composed of a combination of a camera, event 
25 detection means, and an arithmetic processing unit connected 
to a mail server through the communication network, wherein 
said arithmetic processing unit comprises: 
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control means for driving said camera to take video 
when said event detection means detects an event; 

video capture means for storing the video taken by said 

camera in a memory as a video file; 
5 email composition means for composing email including a 

predetermined message informing that an event occurred; and 

transmission means for sending the email composed by 
said email composition means to said mail server through 
said communication network by attaching said video file 
10 stored in said memory. 
[Claim 8] 

A video surveillance system using a communication 
network, composed of a combination of a camera, event 
detection means, and an arithmetic processing unit connected 
15 to a mail server through the communication network, further 
comprising audio recording means for recording audio, 
wherein said arithmetic processing unit comprises: 

control means for driving said camera to take video and 
driving said audio recording means to record audio when said 
20 event detection means detects an event; 

video/audio capture means for storing the video taken 
by said camera and the audio recorded by said audio 
recording means in a memory as a video audio file; 

email composition means for composing email including a 
25 predetermined message informing that an event occurred; and 

transmission means for sending the email composed by 
said email composition means to said mail server through 



English translation of Japanese Patent Laid-Open No. 2000-308044 

said communication network by attaching said video audio 
file stored in said memory. 
[Claim 9] 

The video surveillance system using the communication 
5 network according to claim 7 or 8, wherein said arithmetic 
processing unit further comprises a WWW server unit, the 
video surveillance system characterized in that: 

the email composition means of said arithmetic 
processing unit composes email including a predetermined 
10 message informing that an event occurred and informing of a 
communication address of said WWW server unit. 

the transmission means of said arithmetic processing 
unit sends the email the composed by said email composition 
means to said mail server without attaching said video file 
15 or said video audio file stored in said memory; and 

when accessed through said communication network, said 
WWW server unit sends said video file or said video audio 
file stored in said memory through said communication 
network. 
20 [Claim 10] 

The video surveillance system using the communication 
network according to claim 7 or 8, wherein said mail server 
includes a WWW server unit, the video surveillance system 
characterized in that: 
25 the email composition means of said arithmetic 

processing unit composes email including a predetermined 
message informing that an event occurred; 
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the transmission means of said arithmetic processing 
unit sends the email composed by said email composition 
means to said mail server by attaching said video file or 

said video audio file stored in said memory; 

when said mail server receives said email from said 
arithmetic processing unit, said WWW server unit extracts 
and stores said video file or said video audio file attached 
to the received email; and 

when accessed through said communication network, said 
WWW server unit sends said video file or said video audio 
file through said communication network. 
[Claim 11] 

The video surveillance system using the communication 
network according to claim 9 or 10, wherein said mail server 
is connected to a mail server of a common carrier through 
said communication network, the video surveillance system 
characterized in that: 

the transmission means of said arithmetic processing 
unit sends the email composed by said email composition 
means to said mail server through said communication network 
by specifying a communication address allocated to the mail 
server of said common carrier; 

said mail server transfers the received email to the 
mail server of said common carrier through said 
communication network; and 

when the email transferred from said mail server is 
received, the mail server of said common carrier sends the 
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predetermined message contained in said email to a 
communication terminal device specified by said 
communication address. 

[Claim 12] 

5 The video surveillance system using the communication 

network according to claim 9 or 10, wherein said mail server 
includes audio signal transmission means, the video 
surveillance system characterized in that: 

when email is received from said arithmetic processing 

10 unit, said audio signal transmission means converts the 
predetermined message contained in the email received by 
said mail server into an audio signal and sends this audio 
signal to a predetermined communication terminal device. 
[Detailed Description of the Invention] 

15 [0001] 

[Field of the Invention] 

The present invention relates to an improvement in a TV 
interphone system and a video surveillance system widely 
used in apartment buildings and the li]<;e. 

20 [0002] 

[Conventional Art] 

Recently, a TV interphone system and a video 
surveillance system have been widely used in apartment 
buildings and the lilce. The TV interphone system is 

25 composed of a combination of a door phone subunit with a 
camera installed at an entrance, and a TV interphone main 
unit or submain unit installed at each room. When a call is 

- 10 - 



English translation of Japanese Patent Laid-Open No. 2000-308044 

received from the door phone subunit with a camera, the TV 
interphone main unit or submain unit is configured to 
communicate with the door phone subunit with a camera by 
displaying an image taken by the door phone subunit with a 
5 camera on a monitor. 
[0003] 

In such a TV interphone system, in some of which the 
main unit thereof can store video or audio taken by the door 
phone subunit with a camera in a memory while the user is 
10 absent, the user can confirm the presence of a visitor by 

reproducing the video or the audio after he or she returned 
home, or by calling the main unit to receive the video 
(still image) or the audio using a facsimile device outside 
home, or by calling the main unit to hear the audio via 
15 telephone. 
[0004] 

On the other hand, the video surveillance system is 
composed of a combination of a camera, event detection means 
such as a surveillance sensor and a fire sensor, and an 

20 arithmetic processing unit such as a personal computer. 
When the surveillance sensor is activated to generate an 
event such as a detection of an intruder (described later) , 
the arithmetic processing unit drives the camera to take 
video to be subject to confirmation. 

25 [0005] 

In such a video surveillance system, in some of which 
the arithmetic processing unit thereof can store the video 
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taken by the camera in a memory while the user is absent 
from home, the user can confirm the presence of an intruder 
or the like by reproducing the video after he or she 

returned home, or by calling the arithmetic processing unit 
5 to receive the video using a communication terminal device 
such as a personal computer outside home. Additionally, 
some video surveillance systems are configured such that a 
message indicating an occurrence of an event while the user 
is absent from home is sent to his or her communication 
10 terminal device such as a cell phone and a pocket pager so 
that the user can confirm the message. 
[0006] 

[Problems to be Solved by the Invention] 

However, in the conventional TV interphone systems 

15 described above, it is not easy for the user to confirm both 
video and audio stored in a memory outside home. In other 
words, there are problems in that, when the user uses a 
facsimile device to receive and confirm the video (still 
image) and the audio stored in a memory, the user always 

20 needs to have the facsimile device outside home; if the 

received video (still image) is exposed to other people, his 
or her privacy cannot be maintained; and a dedicated device 
for audio confirmation is required. 
[0007] 

25 In addition, in the conventional video surveillance 

systems described above, it is not easy to confirm the video 
stored in a memory outside home. In other words, in order 
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to receive and confirm the video stored in a memory on a 
communication terminal device such as a personal computer, 
the communication terminal device needs to have a dedicated 
application for that purpose. 

5 [0008] 

In view of the above circumstance, the present 

invention has been made and has an object to provide a TV 
interphone system and a video surveillance system using a 
communication network, which allows the user to easily 
10 confirm the video and audio stored in a memory outside home 
without requiring the use of a dedicated device or 
application. 
[0009] 

[Means for Solving the Problems] 

15 In order to achieve the above object, the TV interphone 

system using the communication networJc according to claim 1 
of the present invention is a TV interphone system using a 
communication networ]<; composed of a combination of a door 
phone subunit with a camera and a TV interphone main unit 

20 connected to a mail server through the communication network. 
The TV interphone main unit includes: video capture means 
for storing the video taken by the camera of the door phone 
subunit as a video file in a memory when a call is received 
from the door phone subunit in a state where the user 

25 absence is set; email composition means for composing email 
including a predetermined message informing of the presence 
of a visitor; and transmission means for sending the email 
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composed by the email composition means to the mail server 
by attaching the video file stored in the memory through the 
communication network. 

[0010] 

5 Here, the transmission means is provided with a 

predetermined protocol such as TCP/IP for accessing a mail 
server and SMTP which is a protocol for sending email. In 
addition, the communication network includes a communication 
network such as the Internet, a leased line, a public 

10 network, ISDN, LAN, and the like. The TV interphone system 
using the communication network according to claim 2 is a TV 
interphone system using a communication network composed of 
a combination of a door phone subunit with a camera and a TV 
interphone main unit connected to a mail server through the 

15 communication network. The TV interphone main unit 

includes: video/audio capture means for storing the video 
taken by the camera of the door phone subunit and the audio 
inputted into the door phone subunit as a video audio file 
in a memory when a call is received from the door phone 

20 subunit in a state where the user absence is set; email 
composition means for composing email including a 
predetermined message informing of the presence of a 
visitor; and transmission means for sending the email 
composed by the email composition means to the mail server 

25 by attaching the video audio file stored in the memory 
through the communication network. 
[0011] 
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In the TV interphone system using the communication 
network according to claim 3, the TV interphone main unit 
further includes a WWW server unit. The email composition 

means of the TV interphone main unit composes email 
5 including a predetermined message informing of the presence 
of a visitor and the communication address of the WWW server 
unit. The transmission means of the TV interphone main unit 
sends the email composed by the email composition means to 
the mail server without attaching the video file or the 
10 video audio file stored in the memory. When accessed 

through the communication network, the WWW server unit sends 
the video file or the video audio file stored in the memory 
through the communication network. 
[0012] 

15 In the TV interphone system using the communication 

network according to claim 4, the mail server includes a WWW 
server unit. The email composition means of the TV 
interphone main unit composes email including a 
predetermined message informing of the presence of a visitor. 

20 The transmission means of the TV interphone main unit sends 
the email composed by the email composition means to the 
mail server by attaching the video file or the video audio 
file stored in the memory. When the mail server receives 
the email from the TV interphone main unit, the WWW server 

25 unit extracts and stores the video file or the video audio 
file attached to the received email. When accessed through 
a communication network, the WWW server unit sends the video 
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file or the video audio file through the communication 
network. In the TV interphone system using a communication 
network according to claim 5, the mail server is connected 
to a mail server of a common carrier through the 
5 communication network. The transmission means of the TV 
interphone main unit sends the email composed by the email 
composition means to the mail server through the 
communication network by specifying the communication 
address allocated to the mail server of the common carrier. 

10 The mail server transfers the received email to the mail 
server of the common carrier through the communication 
network. When the email transferred from the mail server is 
received, the mail server of the common carrier sends the 
predetermined message contained in the email to a 

15 communication terminal device specified by the communication 
address . 
[0013] 

Here, examples of the communication terminal device 
include a cell phone, PHS, and the like having a message 

20 receiving function. In the TV interphone system using the 
communication network according to claim 6, the mail server 
includes audio signal transmission means. When email is 
received from the TV interphone main unit, the audio signal 
transmission means converts the predetermined message 

25 contained in the email received by the mail server into an 
audio signal and sends this audio signal to a predetermined 
communication terminal device. 
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[0014] 

Here, examples of the coitimunication terminal device 
include a telephone, a cell phone, PHS, and the like. The 
video surveillance system using the communication network 
5 according to claim 7 is a video surveillance system using a 
communication network composed of a combination of a camera, 
event detection means, and an arithmetic processing unit 
connected to a mail server through the communication network. 
The arithmetic processing unit includes: control means for 

10 driving the camera to take video when the event detection 

means detects an event; video capture means for storing the 
video taken by the camera as a video file in a memory; email 
composition means for composing email including a 
predetermined message informing that an event occurred; and 

15 transmission means for sending the email composed by the 
email composition means to the mail server through the 
communication network by attaching the video file stored in 
the memory. 
[0015] 

20 Here, examples of the event detection means include a 

surveillance sensor for detecting an intruder. Additionally, 
the transmission means is provided with a predetermined 
protocol such as TCP/IP for accessing a mail server and SMTP 
which is a protocol for sending email. Further, the 

25 communication network includes a communication network such 
as the Internet, a leased line, a public network, ISDN, LAN, 
and the like. 
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[0016] 

The video surveillance system using the communication 
network according to claim 8 is a video surveillance system 
using a communication network composed of a combination of a 
5 camera, event detection means, and an arithmetic processing 
unit connected to a mail server through the communication 
network and further includes audio recording means for 
recording audio. The arithmetic processing unit includes: 
control means for driving the camera to take video and 

10 driving the audio recording means to record audio when the 
event detection means detects an event; video/audio capture 
means for storing the video taken by the camera and the 
audio recorded by the audio recording means as a video audio 
file in a memory; email composition means for composing 

15 email including a predetermined message informing that an 

event occurred; and transmission means for sending the email 
composed by the email composition means to the mail server 
through the communication network by attaching the video 
audio file stored in the memory. 

20 [0017] 

In the video surveillance system using the 
communication network according to claim 9, the arithmetic 
processing unit further includes a WWW server unit. The 
email composition means of the arithmetic processing unit 
25 composes email including a predetermined message informing 
that an event occurred and informing of the communication 
address of the WWW server unit. The transmission means of 
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the arithmetic processing unit sends the email composed by 
the email composition means to the mail server without 
attaching the video file or the video audio file stored in 
the memory. When accessed through the communication network, 
5 the WWW server unit sends the video file or the video audio 
file stored in the memory through the communication network. 
[0018] 

In the video surveillance system using the 
communication network according to claim 10, the mail server 

10 includes a WWW server unit. The email composition means of 
the arithmetic processing unit composes email including a 
predetermined message informing that an event occurred. The 
transmission means of the arithmetic processing unit sends 
the email composed by the email composition means to the 

15 mail server by attaching the video file or the video audio 
file stored in the memory. When the mail server receives 
the email from the arithmetic processing unit, the WWW 
server unit extracts and stores the video file or the video 
audio file attached to the received email. When accessed 

20 through the communication network, the WWW server unit sends 
the video file or the video audio file through the 
communication network. 
[0019] 

In the video surveillance system using the 
25 communication network according to claim 11, the mail server 
is connected to a mail server of a common carrier through 
the communication network. The transmission means of the 
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arithmetic processing unit sends the email composed by the 
email composition means to the mail server through the 
communication network by specifying the communication 
address allocated to the mail server of the common carrier. 
5 The mail server transfers the received email to the mail 
server of the common carrier through the communication 
network. When the email transferred from the mail server is 
received, the mail server of the common carrier sends the 
predetermined message contained in the email to a 
10 communication terminal device specified by the communication 
address . 
[0020] 

Here, examples of the communication terminal device 
include a cell phone, PHS, and the like having a message 

15 receiving function. In the video surveillance system using 
the communication network according to claim 12, the mail 
server includes audio signal transmission means. When email 
is received from the arithmetic processing unit, the audio 
signal transmission means converts the predetermined message 

20 contained in the email received by the mail server into an 
audio signal and sends this audio signal to a predetermined 
communication terminal device. 
[0021] 

Here, examples of the communication terminal device 
25 include a telephone, a cell phone, PHS, and the like. 

[0022] 

[Embodiments of the Invention] 
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Hereinafter, the TV interphone system using the 
communication network in accordance with the present 
invention will be described with reference to drawings. 

Figure 1 shows a schematic configuration of the main 
5 portions explaining a first embodiment of the TV interphone 
system using the communication network in accordance with 
the present invention. 
[0023] 

A TV interphone main unit 1 installed in a dwelling 
10 unit is connected to a door phone subunit D with a camera. 
The main unit 1 is connected through a public network Nl 
such as ISDN and a telephone network as a communication line 
to a provider P connected to the Internet N2 . It should be 
noted that the main unit 1 does not need to be connected to 
15 the provider P through the public network Nl, but may be 
connected through a dedicated line, a cable TV line, or a 
wireless network. 
[0024] 

The provider P is provided with a mail server M, which 

20 can be accessed from a personal computer 2 or a personal 

digital assistant (PDA) through the public network Nl or LAN 
to receive email stored in the mail server M. The TV 
interphone main unit 1 includes: a connection control unit 
10 for controlling the following units and setting the 

25 presence or absence of the user; a call unit 11 for handling 
a call to and from the door phone subunit D; a video capture 
unit 12 for capturing the video taken by the door phone 
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subunit D and storing the captured video in a memory 15 as a 
video file; an email composition unit 13 for composing email 
including a predetermined message (described later) 

informing of the presence of a visitor; and a transmission 
5 unit 14 for sending the email composed by the email 
composition unit 13. 
[0025] 

It should be noted that in the TV interphone main unit 
1, the video capture unit 12 constitutes the video capture 

10 means, the email composition unit 13 constitutes the email 
composition means, and the transmission unit 14 constitutes 
the transmission means respectively. In addition, the 
setting of the presence or absence of the user by the 
connection control unit 10 may be implemented by a memory 

15 switch. Alternatively, dedicated operation means is 

provided and the setting may be implemented by operating 

this operation means. 

[0026] 

According to this TV interphone system, in a state 
20 where "presence" of the user is set by the connection 

control unit 10 of the TV interphone main unit 1, when a 
visitor operates a call button B of the door phone subunit D, 
the connection control unit 10 detects this; makes an 
electrical connection between the call unit 11 and the door 
25 phone subunit D; displays the video taken by a camera C of 
the door phone subunit D on a monitor (not shown) of the 



- 22 - 



English translation of Japanese Patent Laid-Open No. 2000-308044 

call unit 11 so as to handle a call to and from the door 
phone subunit D. 
[0027] 

On the other hand, in a state where "absence" of the 
5 user is set by the connection control unit 10, when a 

visitor operates the call button B of the door phone subunit 
D, the connection control unit 10 detects this and performs 
an answering process as follows. More specifically, when a 
call from the door phone subunit D is detected, the 
10 connection control unit 10 instructs the video capture unit 

12 to capture the video taken by the door phone subunit D 
and to store the captured video in the memory 15 as a video 
file. It should be noted that the video file may be a video 
file such as an MPEG format or a still image file such as a 

15 JPEG format. 
[0028] 

The connection control unit 10 instructs the email 
composition unit 13 to compose email including a 
predetermined message for informing a visit of someone such 
20 as "You had a visitor at O o'clock O minutes". Afterward, 
the connection control unit 10 instructs the transmission 
unit 14 to access the mail server M of the provider P and 
then send the email composed by the email composition unit 

13 by attaching the video file stored in the memory 15 by 
25 encoding them by MIME (Multipurpose Internet Mail 

Extensions) . It should be noted that, at this time, the 
communication address of a predetermined mail server (not 
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shown) which is different from the mail server M of the 
provider P may be specified for transmission. This allows 
the mail server M to transfer the received email to a mail 
server having this communication address. 

5 [0029] 

The email sent in this way is stored in the mail server 

M or a predetermined mail server (not shown) . Accordingly, 
the user can confirm the presence of a visitor and the video 
of the visitor by accessing the mail server by the personal 
10 computer 2 or the like, receiving the email, and referring 
to the message contained in the email and the video file 
attached to the email. 
[0030] 

It should be noted that the transmission unit 14 is 
15 configured to access the mail server M of the provider P to 
send email, but the present invention is not limited to this 
example. The transmission unit 14 may be configured to 
directly access a predetermined mail server (not shown) 
different from the mail server M of the provider P to send 
20 email. Figure 2 shows a schematic configuration of the main 
portions explaining a second embodiment of the TV interphone 
system using the communication networ]<: in accordance with 
the present invention. 
[0031] 

25 Here, the TV interphone main unit 1 replaces the video 

capture unit 12 with the video/audio capture unit 16. When 
a call from the door phone subunit D is detected, the 
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connection control unit 10 instructs the video/audio capture 
unit 16 to capture the video and audio taken by the door 
phone subunit D and to store the captured video and audio in 

the memory 15 as a video audio file. It should be noted 
5 that video and audio are configured to be stored in one 
video audio file, but video and audio may be stored 
separately such that the video may be stored in a video file 
such as an MPEG format and the audio may be stored in an 
audio file such as a WAVE format. 
10 [0032] 

The connection control unit 10 instructs the email 
composition unit 13 to compose email including a 
predetermined message for informing a visit of someone such 
as "You had a visitor at O o'clock O minutes". Afterward, 

15 the connection control unit 10 instructs the transmission 
unit 14 to access the mail server M of the provider P and 
then send the email composed by the email composition unit 
13 by attaching the video audio file stored in the memory 15 
by encoding them by MIME (Multipurpose Internet Mail 

20 Extensions) . 
[0033] 

The email sent in this way is stored in the mail server 

M. Accordingly, the user can confirm the presence of a 
visitor and the video of the visitor by accessing the mail 
25 server by the personal computer 2 or the like, receiving the 
email, and referring to the message contained in the email 
and the video audio file attached to the email. 
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[0034] 

Figure 3 shows a schematic configuration of the main 
portions explaining a third embodiment of the TV interphone 

system using the communication network in accordance with 
5 the present invention. Here, the TV interphone main unit 1 
further includes a WWW server unit 17. When a call from the 
door phone subunit D is detected, the connection control 
unit 10 instructs the video/audio capture unit 16 to capture 
the video and audio taken by the door phone subunit D and to 
10 store the captured video and audio in the memory 15 as a 
video audio file. 
[0035] 

The connection control unit 10 instructs the email 
composition unit 13 to compose email including a 
15 predetermined message for informing a visit of someone and 
the communication address of the WWW server unit 17 such as 
"You had a visitor at O o'clock O minutes. For details, 
visit the following URL. http://xxx.xxx.xxx.html". 
[0036] 

20 Afterward, the connection control unit 10 instructs the 

transmission unit 14 to access the mail server M of the 
provider P and then send the email composed by the email 
composition unit 13. The email sent in this way is stored 
in the mail server M. Accordingly, the user can confirm the 

25 presence of a visitor and the communication address of the 
WWW server unit 17 to be accessed to confirm the video and 
audio of the visitor by accessing the mail server by the 
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personal computer 2 or the like, receiving the email, and 

referring to the message contained in the email. 

[0037] 

When the user accesses the WWW server unit 17 by the 
5 personal computer 2 or the like, the connection control unit 
10 instructs the WWW server unit 17 to fetch and send the 
video audio file stored in the memory 15. Thus, the 
personal computer 2 or the like which receives the video 
audio file allows the user to confirm the video and audio of 
10 the visitor. 
[0038] 

Figure 4 shows a schematic configuration of the main 
portions explaining a fourth embodiment of the TV interphone 
system using the communication network in accordance with 

15 the present invention. Here, the WWW server unit 17 is 
provided in the mail server M of the provider P. When a 
call from the door phone subunit D is detected, the 
connection control unit 10 instructs the video/audio capture 
unit 16 to capture the video and audio taken by the door 

20 phone subunit D and to store the captured video and audio in 
the memory 15 as a video audio file. 
[0039] 

The connection control unit 10 instructs the email 
composition unit 13 to compose email including a 
25 predetermined message for informing a visit of someone such 
as "You had a visitor at O o'clock O minutes". Afterward, 
the connection control unit 10 instructs the transmission 
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unit 14 to access the mail server M of the provider P and 
then send the email composed by the email composition unit 
13 by attaching the video audio file stored in the memory 15 
by encoding them by MIME (Multipurpose Internet Mail 
5 Extensions) . 
[0040] 

When the email is received, the mail server M instructs 
the WWW server unit 17 to extract and store the video audio 
file attached to the email. When the user accesses the mail 

10 server M using the personal computer 2 or the like, the WWW 
server unit 17 sends this video audio file. Accordingly, 
the personal computer 2 or the like which received the video 
audio file allows the user to confirm the video and audio of 
the visitor. 

15 [0041] 

Figure 5 shows a schematic configuration of the main 
portions explaining a fifth embodiment of the TV interphone 
system using the communication network in accordance with 
the present invention. Here, the Internet N2 is connected 

20 to a mail server M' of a common carrier for a cell phone, 

PHS, or the like. When a call from the door phone subunit D 
is detected, the connection control unit 10 instructs the 
video/audio capture unit 16 to capture the video and audio 
taken by the door phone subunit D and to store the captured 

25 video and audio in the memory 15 as a video audio file. 
[0042] 
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The connection control unit 10 instructs the email 
composition unit 13 to compose email including a 
predetermined message notifying of the presence of a visitor 
and the communication address of the WWW server unit 17, for 
5 example, "You had a visitor at O o'clock O minutes. For 

details, visit the following URL. http://xxx.xxx.xxx.html". 
[0043] 

Afterward, the connection control unit 10 instructs the 
transmission unit 14 to access the mail server M of the 

10 provider P and then send the email composed by the email 

composition unit 13 by specifying the communication address 
of the mail server M' of the common carrier. When the email 
sent in this way is received, the mail server M transfers 
the email to the mail server M' of the common carrier. Then, 

15 the mail server M' of the common carrier receives the 
transferred email. 
[0044] 

The mail server M' of the common carrier sends the 
message contained in the received email to the cell 

20 phone/PHS 3 specified by the communication address and 
display the message thereon. Accordingly, the user can 
confirm the presence of a visitor and the communication 
address of the WWW server unit 17 to be accessed to confirm 
the video and audio of the visitor by referring to the 

25 display. 
[0045] 



- 29 - 



English translation of Japanese Patent Laid-Open No. 2000-308044 

Afterward, when the user accesses the WWW server unit 
17 by the personal computer 2 or the like, the connection 
control unit 10 instructs the WWW server unit 17 to extract 
and send the video audio file stored in the memory 15. Thus, 
5 the personal computer 2 or the like which received the video 
audio file allows the user to confirm the video and audio of 
the visitor. 
[0046] 

Figure 6 shows a schematic configuration of the main 
10 portions explaining a sixth embodiment of the TV interphone 
system using the communication network in accordance with 
the present invention. Here, the mail server M further 
includes a voice modem V constituting audio signal 
transmission means. When a call from the door phone subunit 
15 D is detected, the connection control unit 10 instructs the 
video/audio capture unit 16 to capture the video and audio 
taken by the door phone subunit D and to store the captured 
video and audio in the memory 15 as a video audio file. 
[0047] 

20 The connection control unit 10 instructs the email 

composition unit 13 to compose email including a 
predetermined message notifying of the presence of a visitor, 
for example, "You had a visitor at O o'clock O minutes". 
Afterward, the connection control unit 10 instructs the 

25 transmission unit 14 to access the mail server M of the 
provider P and then send the email composed by the email 
composition unit 13 by attaching the video audio file stored 
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in the memory 15 by encoding them by MIME (Multipurpose 

Internet Mail Extensions) . 

[0048] 

When the email is received, the mail server M instructs 
5 the WWW server unit 17 to extract and store the video audio 
file attached to the email, and at the same time instructs 
the voice modem V to convert the message contained in the 
email to an audio signal and call a predetermined telephone 
4 to send the audio signal. Thus, the user can confirm the 
10 presence of a visitor by hearing the audio signal sent to 
the telephone 4. It should be noted that examples of the 
telephone 4 include a cell phone and a PHS . 
[0049] 

When the user accesses the mail server M using the 
15 personal computer 2 or the li]<;e, the WWW server unit 17 
sends this video audio file. Accordingly, the personal 
computer 2 or the like which received the video audio file 
allows the user to confirm the video and audio of the 
visitor. Next, the video surveillance system using the 
20 communication in accordance with the present invention will 
be described with reference to drawings. 
[0050] 

Figure 7 shows a schematic configuration of the main 
portions explaining a first embodiment of the video 
25 surveillance system using the communication networ]<; in 
accordance with the present invention. The arithmetic 
processing unit 5 composed of a personal computer or the 
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like is connected to a terminal device 6 installed in an 
appropriate place inside the building. The arithmetic 
processing unit 5 is connected through a public network Nl 

such as ISDN and a telephone network as a communication line 
5 to a provider P connected to the Internet N2 . It should be 
noted that the arithmetic processing unit 5 does not need to 
be connected to the provider P through the public network Nl, 
but may be connected through a dedicated line, a cable TV 
line, or a wireless network. 
10 [0051] 

The terminal device 6 includes a camera 6 and a 
surveillance sensor S constituting event detection means. 
It should be noted that, here, the camera 6 and the 
surveillance sensor S are installed in the terminal device 6, 

15 but the present invention is not limited to this example, 

and the camera 6 and the surveillance sensor S may installed 
independently without installing the terminal device 6. In 
addition, not only the camera 6 and the surveillance sensor 
S, but also a fire sensor, an electric lock, a card reader, 

20 and a call button may further be installed. 
[0052] 

The provider P is provided with the mail server M and 

is configured such that the personal computer 2 and the 
personal digital assistant (PDA) can be used to access the 
25 provider P through the public network Nl or LAN to receive 
the email stored in the mail server M. The arithmetic 
processing unit 5 includes: a control unit 50 for 
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controlling the following units; a video capture unit 51 for 
capturing the video taken by the camera C of the terminal 
device 6 and storing the captured video in a memory 54 as a 
video file; an email composition unit 52 for composing email 
5 including a predetermined message (described later) 

informing that an event occurred; and a transmission unit 53 
for sending the email composed by the email composition unit 
52. 

[0053] 

10 It should be noted that in the arithmetic processing 

unit 5, the control unit 50 constitutes the control means, 
the video capture unit 51 constitutes the video capture 
means, the email composition unit 52 constitutes the email 
composition means, and the transmission unit 53 constitutes 

15 the transmission means respectively. In the video 

surveillance system, when an event indicating that an 
intruder is in the building, the surveillance sensor S of 
the terminal device 6 detects this and sends an activation 
signal. When this activation signal is received, the 

20 control unit 50 drives the camera 6 of the terminal device 
6; and instructs the video capture unit 51 to capture the 
video taken by the camera 6 and to store the captured video 
in the memory 54 as a video file. It should be noted that 
the video file may be a video file such as an MPEG format or 

25 a still image file such as a JPEG format. 
[0054] 



- 33 - 



English translation of Japanese Patent Laid-Open No. 2000-308044 

The control unit 50 instructs the email composition 
unit 52 to compose email including a predetermined message 
notifying that an event occurred, such as "An intruder was 
detected at O o'clock O minutes". Afterward, the control 
5 unit 50 instructs the transmission unit 53 to access the 
mail server M of the provider P and then send the email 
composed by the email composition unit 52 by attaching the 
video file stored in the memory 54 by encoding them by MIME 
(Multipurpose Internet Mail Extensions) . It should be noted 

10 that at this time, the communication address of the 

predetermined mail server (not shown) different from the 
mail server M of the provider P may be specified to send the 
email. This allows the mail server M to transfer the 
received email to the mail server having this communication 

15 address. 
[0055] 

The email sent in this way is stored in the mail server 
M or a predetermined mail server (not shown) . Accordingly, 
the user can confirm that an event occurred and the video 
20 taken at the time of event occurrence by accessing the mail 
server by the personal computer 2 or the like, receiving the 
email, and referring to the message contained in the email 
and the video file attached to the email. 
[0056] 

25 It should be noted that the transmission unit 53 is 

configured to access the mail server M of the provider P to 
send email, but the present invention is not limited to this 
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example. The transmission unit 53 may be configured to 
directly access a predetermined mail server (not shown) 
different from the mail server M of the provider P to send 
email. Figure 8 shows a schematic configuration of the main 
5 portions explaining a second embodiment of the video 
surveillance system using the communication network in 
accordance with the present invention. 
[0057] 

Here, the arithmetic processing unit 5 replaces the 

10 video capture unit 51 with the video/audio capture unit 55. 
The terminal device 6 further includes a microphone MI. 
When an activation signal is received from the surveillance 
sensor S of the terminal device 6, the control unit 50 of 
the arithmetic processing unit 5 instructs the terminal 

15 device 6 to drive the camera 6 and the microphone MI. Then, 
the control unit 50 instructs the video/audio capture unit 
55 to capture the video taken by the camera 6 and the audio 
taken by the microphone MI and to store the captured video 
and audio in the memory 54 as a video audio file. It should 

20 be noted that video and audio are configured to be stored in 
one video audio file, but video and audio may be stored 
separately such that the video may be stored in a video file 
such as an MPEG format and the audio may be stored in an 
audio file such as a WAVE format. 

25 [0058] 

The control unit 50 instructs the email composition 
unit 52 to compose email including a predetermined message 
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notifying that an event occurred, such as "An intruder was 
detected at O o'clock O minutes". Afterward, the control 
unit 50 instructs the transmission unit 53 to access the 

mail server M of the provider P and then send the email 
5 composed by the email composition unit 52 by attaching the 
video audio file stored in the memory 54 by encoding them by 
MIME (Multipurpose Internet Mail Extensions) . 
[0059] 

The email sent in this way is stored in the mail server 
10 M. Accordingly, the user can confirm that an event occurred 
and the video and audio taken at the time of event 
occurrence by accessing the mail server M by the personal 
computer 2 or the like, receiving the email, and referring 
to the message contained in the email and the video audio 
15 file attached to the email. 
[0060] 

Figure 9 shows a schematic configuration of the main 
portions explaining a third embodiment of the video 
surveillance system using the communication network in 

20 accordance with the present invention. Here, the arithmetic 
processing unit 5 further includes the WWW server unit 56. 
When an activation signal is received from the surveillance 
sensor S of the terminal device 6, the control unit 50 
instructs the terminal device 6 to drive the camera 6 and 

25 the microphone MI. Then, the control unit 50 instructs the 
video/audio capture unit 55 to capture the video taken by 
the camera 6 and the audio taken by the microphone MI and to 
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store the captured video and audio in the memory 54 as a 
video audio file. The control unit 50 instructs the email 
composition unit 52 to compose email including a 
predetermined message notifying that an event occurred and 
5 notifying of the communication address of the WWW server 

unit 56, for example "An intruder was detected at O o'clock 
O minutes. For details, visit the following URL. 
http : / / XXX . XXX . XXX . html " . 
[0061] 

10 Afterward, the control unit 50 instructs the 

transmission unit 53 to access the mail server M of the 
provider P and then send the email composed by the email 
composition unit 52. The email sent in this way is stored 
in the mail server M. Accordingly, the user can confirm 

15 that an event occurred and the communication address of the 
WWW server unit 56 to be accessed to confirm the video and 
audio taken at the time of event occurrence by accessing the 
mail server M by the personal computer 2 or the like, 
receiving the email, and referring to the message contained 

20 in the email. 
[0062] 

When the user accesses the WWW server unit 56 using the 
personal computer 2 or the like, the control unit 50 
instructs the WWW server unit 56 to extract and send the 
25 video audio file stored in the memory 54. Accordingly, the 
personal computer 2 or the like which received this video 
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audio file allows the user to confirm the video and audio 

taken at the time of event occurrence. 

[0063] 

Figure 10 shows a schematic configuration of the main 
5 portions explaining a fourth embodiment of the video 
surveillance system using the communication network in 
accordance with the present invention. Here, the WWW server 
unit 56 is provided in the mail server M of the provider P. 
When an activation signal is received from the surveillance 

10 sensor S of the terminal device 6, the control unit 50 

instructs the terminal device 6 to drive the camera 6 and 
the microphone MI. Then, the control unit 50 instructs the 
video/audio capture unit 55 to capture the video taken by 
the camera 6 and the audio taken by the microphone MI and to 

15 store the captured video and audio in the memory 54 as a 
video audio file. 
[0064] 

The control unit 50 instructs the email composition 
unit 52 to compose email including a predetermined message 

20 notifying that an event occurred, for example "An intruder 
was detected at O o'clock O minutes". Afterward, the 
control unit 50 instructs the transmission unit 53 to access 
the mail server M of the provider P and then send the email 
composed by the email composition unit 52 by attaching the 

25 video audio file stored in the memory 54 by encoding them by 
MIME (Multipurpose Internet Mail Extensions) . 
[0065] 
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When the email is received, the mail server M instructs 
the WWW server unit 56 to extract and store the video audio 
file attached to the email. When the user accesses the mail 

server M by the personal computer 2 or the like, the WWW 
5 server unit 56 sends this video audio file. Accordingly, 

the personal computer 2 or the like which received the video 
and audio file allows the user to confirm the video and 
audio of the visitor. 
[0066] 

10 Figure 11 shows a schematic configuration of the main 

portions explaining a fifth embodiment of the video 
surveillance system using the communication network in 
accordance with the present invention. Here, the Internet 
N2 is connected to the mail server M' of the common carrier 

15 for a cell phone and PHS . When an activation signal is 
received from the surveillance sensor S of the terminal 
device 6, the control unit 50 instructs the terminal device 
6 to drive the camera 6 and the microphone MI. Then, the 
control unit 50 instructs the video/audio capture unit 55 to 

20 capture the video taken by the camera 6 and the audio taken 
by the microphone MI and to store the captured video and 
audio in the memory 54 as a video audio file. 
[0067] 

The control unit 50 instructs the email composition 
25 unit 52 to compose email including a predetermined message 
notifying that an event occurred and notifying of the 
communication address of the WWW server unit 56, for example 
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"An intruder was detected at O o'clock O minutes. For 
details, visit the following URL. http://xxx.xxx.xxx.html". 

[0068] 

Afterward, the control unit 50 instructs the 
5 transmission unit 53 to access the mail server M of the 
provider P and then send the email composed by the email 
composition unit 52 by specifying the communication address 
of the mail server M' of the common carrier. When the email 
sent in this way is received, the mail server M transfers 
10 the email to the mail server M' of the common carrier. Then, 
the mail server M' of the common carrier receives the 
transferred email. 
[0069] 

The mail server M' of the common carrier sends the 
15 message contained in the received email to the cell phone or 
PHS specified by the communication address and display the 
message thereon. Accordingly, the user can confirm that an 
event occurred and the communication address of the WWW 
server unit 56 to be accessed to confirm the video and audio 
20 at the time of event occurrence by referring to the display. 
[0070] 

Afterward, when the user accesses the WWW server unit 

56 by the personal computer 2 or the like, the connection 
control unit 50 instructs the WWW server unit 56 to extract 
25 and send the video audio file stored in the memory 54. Thus, 
the personal computer 2 or the like which received this 
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video audio file allows the user to confirm the video and 

audio at the time of event occurrence. 

[0071] 

Figure 12 shows a schematic configuration of the main 
5 portions explaining a sixth embodiment of the video 

surveillance system using the communication network in 
accordance with the present invention. Here, the mail 
server M further includes the voice modem V constituting the 
audio signal transmission means. When an activation signal 

10 is received from the surveillance sensor S of the terminal 
device 6, the control unit 50 instructs the terminal device 
6 to drive the camera 6 and the microphone MI. Then, the 
control unit 50 instructs the video/audio capture unit 55 to 
capture the video taken by the camera 6 and the audio taken 

15 by the microphone MI and to store the captured video and 
audio in the memory 54 as a video audio file. 
[0072] 

The control unit 50 instructs the email composition 
unit 52 to compose email including a predetermined message 

20 notifying that an event occurred, for example "An intruder 
was detected at O o'clock O minutes". Afterward, the 
control unit 50 instructs the transmission unit 53 to access 
the mail server M of the provider P and then send the email 
composed by the email composition unit 52 by attaching the 

25 video audio file stored in the memory 54 by encoding them by 
MIME (Multipurpose Internet Mail Extensions) . 
[0073] 
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When the email is received, the mail server M instructs 
the WWW server unit 56 to extract and store the video audio 
file attached to the email and at the same time instructs 

the voice modem V to convert the message contained in the 
5 email to an audio signal and call a predetermined telephone 
4 to send the audio signal. Thus, the user can confirm the 
presence of a visitor by hearing the audio signal sent to 
the telephone 4. It should be noted that examples of the 
telephone 4 include a cell phone and a PHS . 
10 [0074] 

When the user accesses the mail server M using the 
personal computer 2 or the like, the WWW server unit 56 
sends this video audio file. Accordingly, the personal 
computer 2 or the like which received the video audio file 
15 allows the use to confirm the video and audio at the time of 
event occurrence. 
[0075] 

[Advantages of the Invention] 

As will be understood from the above description, in 

20 the TV interphone system using the communication network 

according to claim 1, when a call is received from the door 
phone subunit in a state where a user absence is set, the TV 
interphone main unit sends to a mail server email including 
a predetermined message informing of the presence of a 

25 visitor by attaching the video taken by the door phone 
subunit. Accordingly, the user can easily confirm the 
presence of a visitor and the video of the visitor outside 
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home without requiring the use of a dedicated device by 
accessing the mail server by a personal computer or the like 
to receive this email. 

[0076] 

5 In the TV interphone system using the communication 

network according to claim 2, when a call is received from 
the door phone subunit in a state where a user absence is 
set, the TV interphone main unit sends to a mail server 
email including a predetermined message informing of the 

10 presence of a visitor by attaching the video and audio taken 
by the door phone subunit. Accordingly, the user can easily 
confirm the presence of a visitor and the video and audio of 
the visitor outside home without requiring the use of a 
dedicated device by accessing the mail server by a personal 

15 computer or the like to receive this email. 
[0077] 

In the TV interphone system using the communication 
network according to claim 3, the TV interphone main unit 
sends email to the mail server without attaching the video 
20 or audio stored in the memory, thereby reducing the amount 
of email data and reducing the time of accessing the mail 
server. This enables communication costs to be reduced. 
[0078] 

In the TV interphone system using the communication 
25 network according to claim 4, unlike claim 3, the WWW server 
unit is provided in the mail server not in the main unit, 
thereby reducing the costs of manufacturing the main unit. 
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In the TV interphone system using the communication network 
according to claim 5, when the email is received from the 
mail server, the mail server of the common carrier sends the 

predetermined message contained in the email to the 
5 communication terminal device held by the user. Accordingly, 
the user can confirm the presence of a visitor by referring 
to the message outside home. 
[0079] 

In the TV interphone system using the communication 
10 network according to claim 6, the audio signal transmission 
means converts the predetermined message contained in the 
email to an audio signal and sends the audio signal to a 
predetermined communication terminal device. Accordingly, 
the user can confirm the presence of a visitor by hearing 
15 the message converted to the audio signal outside home. 
[0080] 

In the video surveillance system using the 
communication network according to claim 7, when the event 
detection means detects an event, the arithmetic processing 

20 unit sends to the mail server email including a 

predetermined message informing that an event occurred by 
attaching the video taken by the camera. Accordingly, the 
user can easily confirm the presence of an event and the 
video taken at the time of event occurrence outside home 

25 without requiring the use of a dedicated device by accessing 
the mail server by a personal computer or the like to 
receive this email. 
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[0081] 

In the video surveillance system using the 
communication network according to claim 8, when the event 

detection means detects an event, the arithmetic processing 
5 unit sends to the mail server email including a 

predetermined message informing that an event occurred by 
attaching the video taken by the camera and the audio taken 
by the audio recording means. Accordingly, the user can 
easily confirm the presence of an event and the video and 
10 the audio at the time of event occurrence outside home 

without requiring the use of a dedicated device by accessing 
the mail server by a personal computer or the like to 
receive this email. 
[0082] 

15 In the video surveillance system using the 

communication network according to claim 9, the arithmetic 
processing unit sends email to the mail server without 
attaching the video or audio stored in the memory, thereby 
reducing the amount of email data and reducing the time of 

20 accessing the mail server. This enables communication costs 
to be reduced. 
[0083] 

In the video surveillance system using the 
communication network according to claim 10, unlike claim 9, 
25 the WWW server unit is provided in the mail server not in 
the main unit, thereby reducing the costs of manufacturing 
the arithmetic processing unit. In the video surveillance 
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system using the communication network according to claim 11, 
when the email is received from the mail server, the mail 
server of the common carrier sends the predetermined message 

contained in the email to the communication terminal device 
5 held by the user. Accordingly, the user can confirm the 
presence of an event by referring to the message outside 
home . 
[0084] 

In the video surveillance system using the 
10 communication network according to claim 12, the audio 

signal transmission means converts the predetermined message 
contained in the email to an audio signal and sends the 
audio signal to a predetermined communication terminal 
device. Accordingly, the user can confirm that an event 
15 occurred by hearing the message converted to the audio 
signal outside home. 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 shows a schematic configuration of the main 

20 portions explaining a first embodiment of a TV interphone 
system using a communication network. 
[Figure 2] 

Figure 2 shows a schematic configuration of the main 
portions explaining a second embodiment of the TV interphone 
25 system using the communication network. 
[Figure 3] 
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Figure 3 shows a schematic configuration of the main 
portions explaining a third embodiment of the TV interphone 
system using the communication network. 

[Figure 4] 

5 Figure 4 shows a schematic configuration of the main 

portions explaining a fourth embodiment of the TV interphone 
system using the communication network. 
[Figure 5] 

Figure 5 shows a schematic configuration of the main 
10 portions explaining a fifth embodiment of the TV interphone 
system using the communication network. 
[Figure 6] 

Figure 6 shows a schematic configuration of the main 
portions explaining a sixth embodiment of the TV interphone 
15 system using the communication network. 
[Figure 7] 

Figure 7 shows a schematic configuration of the main 
portions explaining a first embodiment of a video 
surveillance system using a communication network. 
20 [Figure 8] 

Figure 8 shows a schematic configuration of the main 
portions explaining a second embodiment of the video 
surveillance system using the communication network. 
[Figure 9] 

25 Figure 9 shows a schematic configuration of the main 

portions explaining a third embodiment of the video 
surveillance system using the communication network. 
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[Figure 10] 

Figure 10 shows a schematic configuration of the main 
portions explaining a fourth embodiment of the video 
surveillance system using the communication network. 
5 [Figure 11] 

Figure 11 shows a schematic configuration of the main 
portions explaining a fifth embodiment of the video 
surveillance system using the communication network. 
[Figure 12] 

10 Figure 12 shows a schematic configuration of the main 

portions explaining a sixth embodiment of the video 
surveillance system using the communication network; 
[Description of Symbols] 
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Figure 8 
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Figure 12 
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